JPS5958468 

Patent Publication No.: Kokai S59-58468 
Publication Date: April 4, 1984 
Application No.: S57- 171782 
Application Date: September 29, 1982 
Applicant: FUJITSU 
Inventor: Okawa Yasushi 
Inventor: Oki Kenichi 
Inventor: Takahara Kazuhiro 
Inventor: Gondo Hiroyuki 
Inventor: Miura Terunobu 

SPECIFICATION 

[Title of the Invention] 
Display Device 

[Claims] 

[Claim l] A display device having a structure that plural of EL elements each 
having a pair of electrodes opposed to each other with sandwiching a 
luminescence layer, a driving circuit including at least one field effect 
transistor whose gate electrode is formed with a high melting-point material 
and arranged corresponding to each of said EL elements are formed on a 
semiconductor circuit substrate, wherein one electrode of said EL element is 
formed with the same material of the gate electrode of said field effect 
transistor, and is a thin film formed on said semiconductor circuit substrate 
intervening an insulation film. 

[Detailed Description of the Invention] 
[Technical Field to which the Invention Pertains] 

The present invention is related to a display device, and especially related to 
a display device that a driving circuit is placed for each pixel, and a driving 
circuit corresponding to each pixel and an electroluminescence (EL) element 
are integrated. 
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[Prior Art and Problems] 

Traditionally, a display electrode (a substrate electrode of an EL element) of 
a EL display device having a driving circuit integrated structure as 
mentioned above is formed with aluminum (Al) which is a material for a lead 
wire of the field effect transistor in the driving circuit. When the Al is heated 
to over 350°C, a projection called a hillock appears on the surface. A height of 
the projection reaches to 1 ix m or more. On the other hand, in the EL 
element, a display electrode and a transparent electrode are arranged to 
oppose to each other with sandwiching an interlayer insulation layer and a 
luminescence layer, the distance is only 1000 A. As said hillock causes crash 
of the EL element, arising of hillocks has to be avoided to the greatest 
possible extent. However, after forming the display electrode, at forming of 
the interlayer insulation layer and the EL luminescence layer, as an heat 
treatment at more than 400°C is required, the arising of said hillocks can not 
be avoided when the display electrode is made of Al, then a reliability and a 
yield ratio of the display device is decreased. 

[Purpose of the Invention] 

The purpose of the present invention is to provide an improved structure of a 
display device in which the hillocks do not arise by eliminating the problem 
above mentioned. 

[Constitution of the Invention] 

The characteristics of the present invention is a display device having a 
structure that plural of EL elements each having a pair of electrodes opposed 
to each other with sandwiching a luminescence layer, a driving circuit 
including at least one field effect transistor whose gate electrode is formed 
with a high melting-point material and arranged corresponding to each of 
said EL elements are formed on a semiconductor circuit substrate, wherein 
one electrode of said EL element is formed with the same material of the gate 
electrode of said field effect transistor, and is a thin film formed on said 
semiconductor circuit substrate intervening an insulation film. 

[Embodiment] 

Hereinafter, one embodiment according to the present invention is explained 



with referring to drawings. 

Fig.l is a cross section to show a substantial part of the embodiment of 
display device related to the present invention. In the figure, numeral 1 
denotes a silicon (Si) substrate, 2 denotes a silicon dioxide (Si02) film formed 
with performing a heat oxidation treatment on the Si substrate 1. Numeral 3 
denotes a display electrode of the EL element, 4 denotes an electrode of a 
storage capacitor which is a component of the driving circuit with said field 
effect transistor CMOS FET), and 6 denotes a gate electrode of MOS FET, 
each of them is formed with the high-melting point material such as 
polycrystalline silicon or molybdenum. Each of 6, 6' and 6" denotes a lead 
electrode formed with Al of the MOS FET, and is a gate lead out wiring, a 
source electrode, and a drain electrode respectively, numeral 7 denotes an Al 
electrode for shielding, 8 denotes an insulation film formed with deposition 
and so on for interlayer insulation and limitation of luminescence region, 
and numeral 9 denotes an EL luminescence layer. The EL luminescence 
layer 9 is given with a multi-layer film structure in which both sides of the 
EL thin film is sandwiched by insulation films actually, a transparent 
common electrode which is not shown in the figure is formed on the surface. 
EL indicates an EL element, C indicates a capacitor, and Tr indicates a MOS 
FET. 

In this embodiment, as materials of the display electrode 3, the electrode 4 of 
the capacitor and the gate electrode 5 are the same high-melting point 
material such as polycrystalline silicon, those 3 can be formed in one process 
simultaneously. Therefore, a manufacturing process of the display device is 
largely simplified. Furthermore, as forming of hillocks in the heat treatment 
process at 450°C in the insulation film 8 forming and EL luminescence layer 
9 forming as mentioned above can be eliminated, the reliability and the 
production yield ratio are increased. 

Fig. 1 shows a substantial part of one pixel in the display device, that is, Fig. 1 
is a cross section of substantial part to show one EL element and 
corresponding driving circuit, and Fig.2 shows a circuit structure of whole 
said one pixel. 

In the figure, Tri and Tr2 indicate the MOS FET for address selection and for 
luminescence driving respectively. Cs indicates a storage capacitor, Zd 
indicates a Zener diode. It can be assumed that plural of the pixels are 
arranged in a matrix shape in the actual display device. 




Though it is explained that the EL element and the driving circuit 
corresponding to each pixel are formed on the semiconductor substrate in 
integrated form, the present invention is not limited to this, a TFT structure 
or an SOS structure in which an integrated structure mentioned above is 
formed on a semiconductor thin film placed on a semiconductor substrate 
may be allowed. 

[Effect of the Invention] 

As mentioned above, in the present invention, arising of hillocks on the 
display electrode can be avoided, furthermore, as a special process for 
forming the display electrode is not required, the manufacturing process can 
be simplified. Therefore, the reliability and the manufacturing yield ratio are 
improved. 

[Brief Description of Drawings] 

Fig.l is a cross section to show a substantial part of one embodiment of the 
present invention. 

Fig.2 shows a circuit structure of one embodiment mentioned above. 

In the figures; 

1' semiconductor substrate 

2 - insulation film 

3- display electrode of an EL element 

5: gate electrode of MOS FET forming a driving circuit 

EL: EL element 

Tr, Tri, Tr 2 : MOS FET forming a driving circuit 
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